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[0009] 

[Embodiment] 

The embodiment of this invention is explained below in 

reference to the drawings. 

[0010] 

Fig. 1 and 2 explain the first embodiment of this invention. 
As presented in Fig. 1, the high-frequency electrosurgical 
device (1) consists of an electric insulating flexible tube 

(2) to be inserted into the forceps channel (2 6) of the 
endoscope (25) (Fig. 2) and the operation part (3) in the 
base of this flexible tube (2). The operation part (3) is 
electrically connected by the cord to the high-frequency 
generator, not shown. 

[0011] 

The first cylindrical stopper member (4) is fixed at the 
tip of the flexible tube (2) . The second cylindrical stopper 
member (5) is fixed in position inside of the flexible tube 
(2) , apart from the stopper member (4) , closer to the base, 
at distance L from the tip of the flexible tube (2) . Distance 
L is defined as 20 mm or less. A needle-shaped knife (6) 
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for high-frequency electrosurgery is placed in the space 
(8) surrounded by the first stopper member (4) and the second 
stopper member (5) . The above described high-frequency 
generator supplies high-frequency current to the knife (6) 
through the operation part (3) and the after-mentioned 
operation wire (14). 
[0012] 

The level (12) is created inside of the opening (9) of the 
first stopper member (4) . The large opening (11) and the 
small opening (10) are created by this level (12) . The first 
stopper member (4) can guide the knife (6) through the above 
described opening (9) outside of the flexible tube (2). 
[0013] 

The stopper receiver (7) is created in the base of the knife 
(6) so that the stopper receiver (7) can be in contact with 
the above described level (12) of the first stopper member 
(4) and the second stopper member (5). The knife (6) is 
connected through this stopper receiver (7) to the end of 
the operation wire (14) inserted into the flexible tube (2) 
and guided through the opening (16) of the second stopper 
member (5) into the above described space (8) . The other 
end of the operation wire (14) is connected to the wire 
operation handle (15) which is set at the operation part 
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(3) for sliding along the axis. In short, by operating the 
wire operation handle (15) forward and backward, transfer 
of the knife (6) into and from the tip of the flexible tube 
(2) can be controlled without difficulty. Furthermore, the 
forward and backward movement can be controlled while the 
stopper receiver (7) of the knife (6) is placed only in the 
above described space (8). 
[0014] 

The liquid delivery cock (17) is placed between the flexible 
tube (2) and the operation part (3) . In case of the 
high-frequency electrosurgical device (1), drug solutions 
are delivered to the tip of the flexible tube (2) and released 
out of the tip opening (13) through this cock (17) . The liquid 
delivery cock (17) consists of the cock body (18) which turns 
freely around the major axis of the flexible tube (2) as 
a center and the connector part (19),' created on the cock 
body (18), extending in the direction perpendicular to the 
major axis of the flexible tube (2) . The connector part (19) 
comprises the upper connector body (19a) and the flexible 
part (19b) with the internal blade (20) , the part below the 
connector body (19a) . Because of this flexible part (19b), 
the connector part (19) can be turned in any direction. If 
the flexible part (19b) is made of material that can be bent 
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and maintain the bent form, the connector part (19) can be 
maintained in any direction. This constitutes a 
considerable advantage. 
[0015] 

The movement of the high-frequency electrosurgical device 
(1) with the above structure is explained. 
[0016] 

The operation wire (14) is pushed forward by moving the wire 
operation handle (15) forward. The knife (6) moves through 
the previously described space (8) toward the tip of the 
flexible tube (2) . Then, the knife (6) is guided through 
the opening (9) of the first stopper member (4) to the tip 
opening (13) of the flexible tube (2) and comes out. At this 
time, the stopper receiver (7) placed in the base of the 
knife (6) is also guided through the large opening (11) of 
the previously described opening (9) . The stopper receiver 

(7) touches the level (12) and further projection of the 
knife (6) is controlled. 

[0017] 

The operation wire (14) moves backward by withdrawing of 
the wire operation handle (15) . At this time, the knife (6) 
moves through the previously described space (8) toward the 
base of the flexible tube (2) . The stopper receiver (7) 
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touches the second stopper member (5) and further withdrawal 

of the knife (6) is controlled. 

[0018] 

The endoscope where the high-frequency electrosurgical 
device (1) having the above described structure is to be 
inserted is explained below. 
[0019] 

As demonstrated in Fig. 2, the endoscope (25) has the tip 
structure (27) incorporating the optical observation system 
at the far end. This tip structure (27) has the forceps 
uprighting device (28). In order to reduce the sliding 
resistance and prevent rust, the forceps uprighting device 
(28) is fixed in a rotatable manner toward the tip structure 
(27) with the resin pin (29) . The endoscope (25) has the 
forceps channel (26) in which the high-frequency 
electrosurgical device (1) is inserted. Because the 
external tube (30) creating this forceps channel (26) is 
fixed to the tip structure (27) with the connector (31), 
this forceps channel (26) is linked with the forceps leading 
opening (32) that guides the forceps set at the tip structure 
(27) toward the outside of the endoscope (25) . In order to 
improve penetration for forceps, the diameter (D) of the 
exit portion of the fprceps leading opening (32) exceeds 
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the internal diameter (d) of the forceps channel (2 6) . The 
internal diameter (d) of the forceps channel (26) ranges 
from 2 mm to 5.5 mm. The diameter (D) of the exit portion 
of the forceps leading opening (32) is 1.1 times as large 
as the internal diameter of the channel (26) . 
[0020] 

The operation at the time of insertion of the high-frequency 
electrosurgical device (1) into the previously described 
endoscope (25) is explained. 
[0021] 

The high-frequency electrosurgical device (1) with the 
knife (6) withdrawn inside of the flexible tube (2) is put 
into the forceps channel (26) of the endoscope (5) . The tip 
of the high-frequency electrosurgical device (1) then 
passes through the forceps leading opening (32) of the tip 
structure (27) and comes out of the tip of the endoscope 

(25) . Afterward, the tip of the high-frequency 
electrosurgical device (1) is bent by raising the forceps 
uprighting device (28) straight up. When the tip of the 
high-frequency electrosurgical device is brought near a 
target incision site such as Vater's papilla, the knife (6) 
is readily positioned inside the tip of the flexible tube 

(2) projecting from the tip of the endoscope (25) In the 
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routine incision procedures, generally, the length of the 
tip of the high-frequency electrosurgical device (1) 
projecting from the tip of the endoscope exceeds 20 mm. In 
the case of high-frequency electrosurgical device (1) as 
an embodiment of this invention, a second stopper member 

(5) is located at a site within 20 mm from the tip of the 
flexible tube (2) . Accordingly, at the time of operation 
of the forceps uprighting device (28), the knife (6) is 
readily projecting from the tip of the endoscope (25) . 

[0022] 

Following the above-mentioned operation procedures, the 
knife (6) in the flexible tube (2) is pushed out of the tip 
of the high-frequency electrosurgical device (1) by using 
the previously described wire technique. The knife (6) then 
penetrates the tissues of the above-mentioned target site 
and high-frequency current is supplied for incision by 
electrocautery. 
[0023] 

In the case of the high-frequency electrosurgical device 
(1) as an embodiment of this invention, at the time of 
operation of the forceps uprighting device (28), the knife 

(6) is readily positioned inside of the tip of the flexible 
tube (2) projecting from the tip of the endoscope (25). 
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Therefore, the possibility is low that the knife (6) will 
be bent by the forceps uprighting device. Because the 
forceps uprighting device (28) is not operated ahead of the 
knife (6), the knife (6) is not stopped around the curve 
of the forceps uprighting device (28a) and projection of 
the knife (6) from the tip of the high-frequency 
eiectrosurgical device (1) is never disturbed. 
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